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V (HO «f5H4C)aS:3!tAb-CJ^i57y — v>'^^**^ 

(F) . (CI) RXf^mm^f- (Br) 

05 7 7 - W- Vfl^(*:©a!lji*-feo 

M2SO3 ({i-L-, MttT7W:!& y ^Jm^t?fo5, ) T-* 

IS** HClBtt© 7 ^ - V <0»!j§*&o 
-oso3HS.t//Xtt-opo (OH) 2^::te^l2•r5^ 

^>^Cm (m=3 6. 6 0. 7 0. 7 6, 7 
8. 80, 82. 84^) ^fflV^5. ^*«11C|E«» 

7 7 - V '^mmi^iomm^mo 

[fS*=®7l *'«l^fflE'1'-CWI2/NnyWk7 7-v-:/ 

ia^(0 7 7 - V Vfl^ft^iT^SgjtZ^jfeo 

7 1::|Ee(077 — 1/ Ofiiit:fy&o 

^Kro2*B5R■e*^nES^S^^^T5. S8*«7j::lEtt079- 

ISI^^iol T-n ^:/e^«^i:ur(Ot^rla7 9-^- 
>•f^»^*:S:^fifei-5x g»*«llJ:IB«ro7 7-V'V^3St 

llS^^glll 7 7 — l^V^i^t-'^O'J^^'Jt^^^^S 
ity^—l^>'t. 7'nh>' (H*) »JBtt«>SSr*i-5 

3^#;K'ft;-a-'fei:®e*iS/^?«rS-c. «(ifa7 7-P'>'3>^ 

Sr«fiK-r^R*J[S^l-^ ^ch^ (HO fi?SH40fitl!a 
(F) . JSigiDS^ (CI) XU^^SIJ®^ (Br) *>C)»fc 



!5]e«tv-5-'^oyi/lR^-C-fc?>. ff*:SlU!:IB 
«©7 9- u vfigf^troSSjS^-Jfeo 
[lt*«l 41 fl1IlB7°n bv-Sr^gftttrotSIBSdS. — 
OH. — OSO3H. — COOH. — SOsHXTJ!— OP 

0 (OH) 2ji^P>/Jc-5P±9il«^x6S-C-fcS. 3»*« 

1 1 »ci5tt<D 7 9-1/ :/fi^flf©aa3e*fe. 

^7/^^— 5>^Cm (m=3 6. 6 0, 7 0. 7 6. 7 
8. 8 0. 8 2. 8 4^) li*«lll-fB« 
10 (07 9-W'>'Sl^ft:»»l3S:fy». 

1 7 7 - V- ^-W^ff <?3j4jS*j£. 
[ff*3®17l 7'n hV-e^flEi: bT©mfB79-V 

:/p^t*Sr^^i-5. as^^l ilwfB«ro7 9-i/:/^ 

[t**:«18l 7 7-v>'4>^Sr«*«-r S^^H^ 
jc, •^x:ih>' (HO «l!ltt(OSS:«-r53^#«S**« 
A 5? ttT ^<C 5 7 7 — 1/ ^R^ft:. 
20 IIS*«l9l HaiEr/o h>Sr«fSH4(^WteSds. — 
OH, — OSO3H. —COOH. — SOsH&O!— OP 
O (OH) 

[ft*«2 0] t(IlS7 7-l/>'5^^=-^5^«-^^^'7/<- 
^— 5>^Cm (in=3 6. 6 0. 7 0. 7 6. 7 8. 8 
0. 8 2. 8 4^) -CfoS. n:^^lS\ZfS.m(Oy7- 

[iS^«2 1] 7°n U-cmfie-f-S. ft* 

:S 1 8 IC|B«© 7 9 — V/ >'m««^c 

30 [if*:*2 2] y9 — \^>^'^t^^o^>^m^ti:K 

■fli7 7-i/i/X»*wro^#«^i:. T'nhV (HO MM 

ttrossrti-s^ 1 (o^mmit^m. Rxfm 2 <o^mm 

-rs^^IS-^^lc. T-n h:/ (HO SfSHiromiaSS:* 
l-SWIS^iro^^iS^k-g-ISiXO^SlSS^^AU. 
lcJ;o-C#C>H577-i/ i/SI«tt:©«S!ce Sr MfE^ 2 

m-^{k 7 7 - 1/ ^«^«^»Sii5t;^i£o 

5. S*«2 2icfs«wS-&<k77-vi/^**f=©«Sj§ 

IW*^2 4] ^tl|E''M3yWk7 7 — l/:/3lJ4icO^ 
t . WIE^ 1 co3^#:K^k-g-ffe2SL05WI3!e 2 ©3^SJS 
{k-S^i:»St£;4r*aromrtT'lRl^(c^f 5. Ii*«2 2 
lc|E«(oa-a-{k7 7 - i/i/fl^»ro$iij^*J^c 

(F) . (CI) RXf^mm^ (Br) A^Pj* 

50 ifetf3fi-g-{k79-V>'^**t:»SijS^fl£o 
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[ft^a 2 6 1 gfriar n h >mmm(Dmsimi)K — o 

— OSO3H. — COOH. — SOaHS.!^— OPO 
(OH) 2«>?>/£5»J:!JS«*t5«-C*>5. W*«2 

im^m 2 7 1 mmm 1 tux. 

*«2 2i;if5«(0«-8-{l;7 7-^>-|S^«:<^«it:&}£o 10 

[it*« 2 9 1 mum 2 (o^mm^t-^ t l-ctih- 

Uti] 

-ISt^ (I) : 
Ar^ -(- CH2-)-n Ai2 
({EU> nl*0~5/5»fe31«tb5S»-Cfc*), Ar»2i 

©ry— /w^xfeSo ) 20 

irj^tsff^^^Cm (in=36, 60^ 7 0. 7 6» 7 
8. 8 0. 8 2. 8 4^) SrffiV^S. 5t*«2 2lc:fS« 

[ft*« 3 1 ] BtFfE» 2 

-ert^Ky-^?-' fki-5> ft*3®2 2^cfa«<ofi-g•{b:7 9— 
^-v^^{^oMJg::^&o 

^-vi-fl^flESrWi. iS*:«2 2lJ:|2«OTm-^ll::7 9 30 

(c. (H-) mm'&<o&^^ir^mi<D^mm 

in^^ 3 4 ] mmyo h >«r««H4<DtiliES;55. — 
OH. — OSO3H. — COOH. — S03HStJ«— OP 

o (OH) z^^hf£zmiiKim\tfi,^mxh^. is*:* 

3 3 l;i|E«©fi^{l: yy-u i^mmt^o 40 

3 5 ] mmm 1 ro^#^s*sm-©3r«isi*» 

^f£i>TV—/umX'»>i. ft*«3 3lC^«0?a-&{l2:7 
Ii»*«3 6l Wia7 7-^i-^^^;i)5^^^3gi?7;^ 

f—^^^Cm (m=3 6. 6 0. 7 0. 7 6. 7 8. 8 
0. 8 2. 8 4S?) Xhi>. fi*«3 3tr|B«<DM-g-<b 

3 7 1 WIH^ 2 (^^«iSS/JSTI5-«S^ (I 
I) i1l*:S3 3(i:lS«com 

50 



[<b2l 

-«55S; (ID : 

— Ar'-tCHs^-nAr' — 

(fib. nJiO~5*-e,3l«tl'S»»T-fc9. Ar' S 

Iff *a 3 8 1 tfflB^ 2 UT#^<^Sff 

IS7 7- w-^fl^ft^dSHj^cTcetiiwi^^ l-cjK y -v-^k^ 

:«3 3tCfe«<Ofi-g-{t;7 7-I-'.i-^«fl^o 

[ft*3®4ol Tffi (1) xia (2) nm^t^hti^ 
(H*) fm^(o^^^^^=!^mmmmx^f^xfi^ 

(2) yv-u:^'^=f-^m^ir^mmm.^\^. yuh:^ 

xf£^yv-u>-mmf^<DmmimAK m2(D^mmsi: 
iffx^xm^ $ *tr 5 m^<t yy-\y i^^mm^ 

im^m4 1] mmyu h^^mm^comnK — o 

H. — OSO3H. —COOH. — SOaHZitF— OPO 
(OH) 2*»^)/^5»J:951^^i^5S•Cfo5. fil*«4 

[ ft*^ 4 2 ] mm^^m&x itmum i 
*5^-<^^#ii*^e.;i^Ty-/i-ST-fc5. m^m4o 

Ift^3S4 3l H(FfE77-^i-5)-^-;ei5^tt;^^^7;^ 

^—$^^Cm (m=3 6. 6 0. 7 0. 7 6. 7 8. 8 
0. 8 2. 8 4^) -CfcS. W*3®4 0JC|E«K)7'n h 

(W*:«4 4 1 2 (D3^#;^S;6JTf5-®^ (I 

I) xm^iti,^mm^xhi>. ts*a4 oicie«w:/ 

lit 3} 

-f&^ (II) : 

— Ar^"-{-CH2^Ar2" — 

({aU. n«:0~5*>?>31tf*t5»»Xfcf?. Ar' S 
tFA r 2 «av^l;i|^-<o^L< lim^J:i>9.mXiimw^ 

Ifg*« 4 5 1 SfrlB^ 2 (o^^mmi:^i.x^fk<om 
7 7 - i->mmi^<o^ii^ e> /jr 5 ig v^^4ijS■^^J^:: J; o 



e^{$:;e)5TI5 (1) (2) V^5« 

(H*) mmii(omi:m'r^^mm&7bmp<^*ixfj:^ 

(2) :7^-uv^>^^«^-r5^^J[S^l-. 7^nh>^ 

H. — OSO3H. — COOH. — SOsHSitJ^— OPO 
(OH) 2;Ji^«b^.^5PJ:*9 51tftt^ST*fe5. 

i^-^>^Cm (m=3 6. 60, 70, 76. 78. 8 

0. 8 2. 84^) -cfce. m^m4 7\zmm(om%^t 
[ft*:® 5 1 ] mmm 2 #ms*5ti2-<is:^ (i 

I) -T?*$*vS5?«SfeS-Cfc5. IS*«4 7lc:|S«co® 



— Ar^'-tCH2^„Ar2'— 
lff*«5 21 WIB^2(D3^«:KS^^UT#^0|tI 

i^Tv^^►. sg*3S4 7ic:|5«(^®^{t:#x^M;^o 
5. ft5}t«4 7(c|E«oaM{t:^x^^^^o 

[M*3S5 51 «S^mm^LT«^$tLTV^6. ft* 

^5 4 K^«i(om^it^y'^<^ 

Iff*® 5 71 tiiw.mimx\tm2m(D^ib-:ijt^:^ 

l!S*:« 5 8 1 Striam 1 mRXfti^fS 2 ffi(0/>/jr < ^ so 
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[0 0 0 1 1 

[0 0 0 21 

mM<o&W] mis (A) RtJ^ (B) ic^$tt5:7^ 

h/^tfic^^^ix (Kroto, H. W. ; Heath, J. R. 
; 0' Brien, S. C. ; Curl, R. F, ; Smalley, R. E. N 
ature 1985, 318, 162. ) . SiC 5 1 9 9 0 ^ 

looosl ^fc. y'7 — i^:^^'^^M^^^I^Mm^ 

^VTi^^it-y'^^-U^ (M^ r:7^l^/— (FuUeren 
ol) J km'ifiX:ts^. £JIT. :7^w/-/v^|^-r 
;5o ) f^. 1 9 9 2¥lCChiang??l-J:oTft^UJC^^«f|| 
3i|5^^^tLfc (Chiang, L. Y. J Swirczewski, J. 
W. ; Hsu, C. S. ; Chowdhury, S. K. ; Cameron, 
S. ; Creegan, K. J. Chem. Soc, Commun. 1992.1791R 
L^Chiang, L, Y. ; Wang, L. Y. ; Swirczewski, J. 
W. ; Soled, S. ; Cameron, S. J. Org. Chem. 1994.5 
9.3960) o "ttiSlM. -m&Sk±(Oyi(.mmi:m?<\^fty 

[0 0 0 41 ±te.<D:7yu/—/]^<D7itm&:^^^ 

>fb:7^ — 1 9 9 4^lCChiange?lC J:oT^^^ 
tlfz (Chiang, L. Y. ; Wang, L Y. ; Swirczewski, 
J. W. ; Soled, S. ; Cameron, S. J. Org. Chem. 199 
4.59.3960) o 

[0 0 0 51 HI 6f^. iS5fe^^(0:7^ i//-/i^S:tJ^iit 
h(DXh^o 

[0 0061 r<^^*^*0(^'a^^:&j£ (Long Y.Chiang 

et al. J. Org. Chem. 1994.59.3960) X\t. yy—^l^^ 

^tc^swt^^ip^. ^Km:^^m\^xyy\^/-^^c 

60 (OH) nSr#. Ztii:m.mtRJSi$-^^t. 
^ji;^^/^^^:^^ 1^/— /^Ceo (OSO3H) nt^^^$ 

[0 0 0 71 

S^mm (Du Pont im(D Nafion(R) (OXoti::/ 
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[0 0 08J jtias6«33KLV^rn 
T, H3M012 PO40 • 2 9H2 0-^S b2 05 • 5. 4H 
2 O fi if co# < ro*?g*Sr«f05K y ^ y :fy':^mm-^m 

[0 0 0 91 :ii^^<om^^ui^^7ii^<t'^mn. mm 

(H3O*) Sr^JsKL. :i©:^=¥y = !J'A-r:^>'©?^^«r 
t-oXz/oh i^tm^'f-^ h y y ^ S:;^ A— Xic^ 

10 01 01 -:3^. ftjaic/jroTrtLe>i:»ie»ttl«w 
bSr K-rUfcS r C e Os/iifW^nT';^*^' h#|5g 

V L T ^ $ H -5 i % X. t tl. T V ^ o 
[00 111 iroii-g-. hi^jilOfe/i* 

'<u:/><^:*xr vm^^\m^^f\'X\'^tz.m.mxmutK 

:L(OBim.KXy>^ibX-:fn\'i^iim^-r^<r>ltii 30 
[0012] L*^b/£;6SP,^ JiiK6Lfc#a(D:;'"a 
[0 0 131 *trffi^-«-7/W;e-n;^/i'*>'il«Jlg;i 

[0 0 141 ^e>i-, #»mS't>. h y s'^>^ic-^4 

[0 0 1 5 1 --Jn^';^*'!' h«3ig?:t,omItElS-a' 

ifcfttcH, f^t!)SJ[&-5 0 0'CW±^:V^9iS5S^ci»i$ 
[0 0 16] :i(Oi:'yiz, vtMo-z^o h>Bmmtm^ 
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[0 0 171 -ert?. *fflSA»i, ±IE<^*D#77^/ 

^tS^^-r r t ^^tb 1 l-204038-§- 

5.TJ5#P2 0 00-05811 6^lCtJV^T^a^i7°n 

< , U 1> ^ii) tVX <07i<.^t:^^m t vf£\,^t\>^ 
[00181 ww-e. 79 — /l'XU5fllEK7K3il3i>^7=^ 

(0 0 191 ^iSHttv fl}Jt«I>i:{lll®-efo5o T-a S 
^'KiSlttS^f^- ^ y ^^^'Jam-es :i 5 i: f>n-C*J 

(Da*f±. (1) »^^-Y^y V^^^^H. >^nh:^iS: 
Hig©EgflUr^<|fe#LTV>5rfco (2) 

;^S:«FofcJ;t)m^«Sr«*&-C-t-5r to (3) h 
v-e^S SrHz jJStttfc-t-S r i: J; 5 H2 <0 o ;^>as«/>i- 

[0 0 2 01 ^2MHt-l4. h V^^il^f Sl^-r b 

5o t<eoT. T/n h>'e^^(c*3ft-57°a ^>-s^^l1^-1' 
[0 0 2 11 

[0 0 2 21 *-f. 7 7-Wi/^>^^--(0;d^®eScOf^ADlC 

- i'5>^=^--#iDi-57Ki6S»^A»:Sr««-r 5 r i: as 
-et/£V> (iirvN-ffVN^^-w-vi^^^^*) 1 2e!js|!S« 

[0 0 2 31 :^mmi-t±ss.(omm.^^?ii.m-r^tiii>\cfj: 
^fiit\><oxihr>x. -tro^ioem. rnhve* 

[0 0 2 41 *5Segwm2 0eefll4. r©M3g;^ffi«rffl 
[0 0 2 51 



(6) 
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^^^^^ n y ^ $ -l^rT^^N n y :7 ^ - 

10 0 2 6] *^?gt^^;rc. y9-\^>^^ty^^>if:^ 

t. -fxiYi^ (H*) ^P-fficoS^^i-^^^^S^Kfb^^ 
mj^^\^. :f^h> (H*) «f!H4cDMfBSS:^-r^3? 

10 0 2 71 rr-e. *^?^l-*5ttSBUIB [:fxnh>m 
S?r«^U. r^^n (HO <^«Slj fi^ « 

10 0 2 81 y^mM<omi&rj^m2(Dnm^m\cxfi 

yu/—/\^^(Dyy — u>-m^i^\^^^^X\^^^(OX% gE 
^ b:/h«6*4^*P<^)K5t:ft'fec?5 J: 5 :7 ^ - w h 

yyuy—;v^m.m-^^^^io^t];t^X. ^^xi^:y(0 

10 0 3 01 *5l?gti*fc> :7-7-W'>^^5^^^^^t3^^ 

» 1 (D^^mit^^. Rrjm 2 (D^^mit^^ t <om^ 

1^. :/nh^ (HO «?BIH4<^WIBS^*i-5Htrf£^i 
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10 0 3 11 *:^?g(om3 0S45g:fyfetcJ:jx(i. 

<om 1 xt/n 2 (Dia^g:^^ t mmK^^ u^i^^ty^-u 
:/^fflv^T. (HO mm^<om^mir^^^ 

^ - :ym^^<^^^<^^'P ^"^^ m^mt ic j; o r + 

[0 0 3 21 *5iegf*. :*:^0^i^||2cojK3g;^ffitcj:o 

vi^ (HO mm'&<D&^-^ir^^mm&'t)mx^f\^x 

[0 0 3 3] *^0>g<?:>^n^):7^ — ±|b 
Lfciplc, Hij|5>^n h >-«?Slttc^S(^#A:6SmiiB3?# 

20 [0 0 3 4] *5IP>gt*^fc. :7^-ix:^:9-^>Sr«^-rs 

K^ii-^ic. T^ahv- (HO mm^<o^^^ir^mi 
(o^mm^tmK * tt-c * ^ :7 7 — 1^ i^m^W(owkm 

i)^^ B2cD3§^#:K*^:^^bT^v^^c^^$i^T?'Jr^S^ 
[0 0 3 51 :*56?go^2(o:7^-U'>'M^{2^t^, 

30 [0 0 3 6] ^LT. ;*:^0^(DS1XU^®2cD:7^-U 

i^Brnm-i. mum^ityy-i^>mmi^^m^^^(o 

T-3aS<^;^t V^»jK<g^?i^^-r 5 r t :d^Xt 6o 
10 0 3 7] :^^m(OmiRXf^2coyy-l^>'mm 
40 flw, Mu^ic^ 1 &t;^B 2<D':fx2h i^Bmm-t^ ±^ l^ti 

%m^mtmm^. -/n vi^fm^<o&^yy-'i^^y9t 

[0 0 3 8] *^0>^f:±$blc. ^iffii:. S2«ii. ;i 

r(7>:/n h>^e»«:d5Tia (1) X(t (2) (omm^h 
50 /j^oTv^:5m^^k^7='^<-<;^ (JEJLT. *5l?gc>«5i{l:^ 



(7) 
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10 0 3 9] ( 1 ) 7 9- v>'5)-^Sr«fig-r5^3ff/l^ 

-fuYi^ (H-) mm^<om^^ir^i^wmi>m 

[0 0 4 0] (2) ^^-V^'^^^Srfllfilc-f-^^g^^RIS^ 
ic, ::^nb>' (H*) «¥BH4(OSS:5t-t-5ll 1 

(7t:^|g<D||2 0:?'D hv-e^f io 
[0 04 1] rWiplC. *^?go»lX»i»2<D7°n 

[0 0 4 2] 

3**^ 9 ;^ iJ' — c m r- fott « # ic^j IStt L V ^ 

:i5, iil^fiC36. Ceo (11115 (A) . C70 (0 20 

15 (B) #M) X C76, C78. CSO. C82 X C84/iif 

[0 0 4 3] i^d. ^f:^BJ<07 7-W>'Sl^fls:<?3«»li^ 

[0044] miK^ ^mmcofn 1 (omm:^m(om^^ 

-ra^. ccD^^%HJ<D»lo®jg;^j5fe(i. m^i-£. -77- 

iCT'n h >fl||H4cDS («s|^«-OH. -OSO3H. 

-V-V-^^fl: (Ceo (OH) „-^. r jx*Hlc%»t?;^ 
/w^WkbfcCeo (OSO3H) n^) ©8S3t:^&-cfe 

[0 0 4 5] *fc. *5Sl^t^£^<»l<^aSl)t:;^lfef4, 

iSCso X„ tM«^mM2 SO3 i:*Si£^-lir?>xmS:iS 

bT©77-V'>'^»«: («R|;t«C60 (SO3H) „^) 

[0 0 4 6] r.r-Cffi«-r^^^ciyi^Il-?X«, 73/^ 
Wf- (F) . msSMi^ (C 1) St^^SglS^ (Br) 

^{k-a-i^^*^ if ic J: o Ttti^^ffi -e fo S o 

[0 0 4 71 ±IE^^n'yWk7 7-W>'«:. :^{k77- 
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[0 0 4 8] r©^Noy>"fl;7 9— u>'4: ur. 7.y{t; 

F > C— C 1 > C— B r t?fe5. ;i 5 UfcSJtSttt::*-:^ 

ft roS5gSr«-^^ n y 7 7 - V'tfrKfiltooaiitt^i-jcs 

[0 0 4 9] ia2Ji77 — V'i'5>^W>'>t3^»'Wt;©0aSr 
S^-ftro-Cfct). (A) . (B) . (C) RXJ^ (D) 

li. :^'fb77— U>'S.t/:ft{l277'-U->'(D^^C60 C 
l6v CeoBrex CeoBrss Ceo C 1 24 » Ceo B r 2^ 
Sr^-f-tW-Cfc-S, 0 3 (A) . (B) XU^ (C) ti7 
-yityr^UXDmCeo Fis ^ Ceo Fse . Ceo F 48 (C 
70 CD#-g-J4Jl^C7o F36 ~ 40 ) %:^-i-i>(DXh^o -tv 

[0 0 5 0] ±m7^m^t¥oMOHX(i±mmm.mm.M2 

[00 5 1] ±fE/Nnywb7 9-U'i'i:Jifa7K^'fk«i3 

^— 7/WS.tj:/X»4/W'1';^S?»itt (A 1 C 1 3. F e C 

I3. TiCl4^) S:^Pbfct©-iS. 
ilB/H* :^^ttjgtC(*A 1 C 1 3. F e C 1 iRXlT i C 

1 4 i:iomtimmm^m^^^:iti)iX'^^. 

[0 0 5 2] JifS^M3^7'Wb77 — l/VirilETK 

Sj?fk!fe N B u 4 OH^rotBKsgfKiMltt&T/ 

-e?t5ii:t-e#5c *)5»-g- («sj;tli7s'^{b7 9- 

[0 0 5 3] ;S*5. Ji|BvNn>/Wt:7 7 — i^i'irJilSTk 
K'fk'^troS^S-c. *a6'ft:7 7-w-:^ (771^/— /i^) 

(-OSOaH-fb) XI* y >'®?lCj;oTy ^'^IS-fk (- 

opo (OH) 2<t) -rsi t t>nrtgT?fc5« :i(07./u 

4^^117 7 — W'^'tt. 79 uy— /t-J: !) t:/n 

[0 0 5 4] |gliic«. ;i^^Bjcr)^2<Digji:;^ffi 
cnJcj;t5#e5*i5*^igro»l<077-^>'ff|^ 

[0 0 5 5] :i<o:^mm(om2(omm:»mii. ±fRvit. 

*^ 9^ <^ ^ 1 <^8a Jt*& (CS-^ V ^ T ^fig ^ S ^^ n y V 

^mt<o^mm.WiRit^i:mx. ±iB7 7-v>^>^«r« 
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10 0 5 6 1 :i<07i^mm(Dm 2 <Dm^:^&x^^'^^fi: 

i-5/<^bfi> AICI3. F e C 1 3S.t;^T i C 1 4 J: "9 

10 0 5 7] iiia:/n h^^«Bib#5-tiESti. -o 

H. -OSO3H. -COOH. -SOaHXU^-OPO 
(OH) 27b^hfj:^&XVm}ii%^h<DXi>oX^\^^ 

mr. mm) o 

10 0 5 81 ^m^mmit^mi-i. ^tisi^mmt u 

[0 0 5 91 i^hK. '7u—u:y^^\cmu'r^±^^ 
or<J:v>}55, io<D3^#^{^:ioXf^2e:W-h<^7KKS 

m\^^ri\t^ S^tc:/p h:/#i^if^ h^it^-r:i^3^i5pr 

[0 0 6 01 igi4 (A) fi. >^mm(Dm 2 (Dmi^:^m(D 

mt. ZtLlcX^^htl^CBO (Ar-OH) sCl^ 

^b. ^fc. gi4 (B) . (c) \^mm\zi.xmhti^ 

C70 (Ar-OH) 10. Ceo (Ar-OH) is «:^i-o 

p i;i ^ o T S ;^ >->fk:T* # ^ o 
10 0 6 1 1 |gl5fi. :^mm(Dm3<on^:^&t. 
\z,i:r)mhiv^:^^m(om2<Dy'7-i^:^mmi^ m2 

10 0 6 21 ::i(D:^mm(Dm3(Dmm:)jmx\'t^ .lib* 

mit^^. jki^m2<D^mmit^^t<D m\^/^4:^m 
mm<o^^rx<D) Rit^^mx. yy-ui^^^^^m^ 

mwt\.x (om^ityy - ^m^i^^M^-t ^h<ox 
[0 0 6 31 :L(o:^m^(Dms(Dm^:)jWi\t. 
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2e|sgS)c&i:U-rcl:v\ 

[0 0 6 41 ^fc. r(Dia3t^rffiT-^^^tt5/l->r>^^ 
10 tf, A 1 C 1 3. F e C 1 s&t^T i C 1 4 :6>e><C^P J: 

[0 0 6 51 iia^i^^^^^^^ft-g^fe^i^-c. 

<^3§=#S(c 1 oxt* 2 ia£jLJi(D7K®^S#Sr^-r 
^l:'g^i^^fflv^T J: < . 2i@a±<^7Kg^S^^^"t-^ 

[0 0 6 61 ilBt^K^^^^S^Kft-g^^sSr-^tti^*: 

[0 0 6 71 2 co^^^iSib'^^ ^ UT. TIS-« 

^ (I) •T?^$tb;53S=«:K^k^«K3Sr^v>5r<J:;5S&^U 

[{b5l 

-JK^ ( I ) : 

t). A^l&I5Ar2|^2V^^C|^-^^^U<^iS/.^5S^ 

[0 0 6 81 ±mm2<D^mm^t'^^(D^^mm 

40 ±fa— (I) tC*DV^T. Ar^S. 

t;tAr2:65^g^(^t<?5 (fi?!l;tJf-<>-'^>-SS) JJlfigfe 
f\.?b-<^\>(OXytf^<. M;tfi-<>'-€>'^lC7K^S^l 

^\i^xh^^^^'^n^t>h^o 

[0 0 6 91 ±fBLfc*^0^(^l|2O^3g:&&lcS<3v> 

x#e)tx.'5*^?^^/5iii<^:7^-^>^^*ftttx mi. 
50 K^js^FJ-x vi^mm'&<om^^'ir^is^mmtm 
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[0 0 7 01 ::i<o:^^m<omi(07 7 — u>m^i^-<^ 
/I'S-Cfeo-CJ:^^^ lo:xJ*2^£iJi<07K^S^Sr=t 

[0 0 7 11 *^?^«D|S3<DMat;^^tc:S'5V>T 

mii>ti^^mm(om2(oy7—^^^mmmi. a sic* 

[ 0 6 7 2 1 r W*^BJ<Dm 2 ro^ 9— V'^'W^ftJT? 

jfcry — /wSt?fcoTJ;v^/5s. ioxfi2ia£tJiro7k^ 
[0 0 7 3] * fc, jiie^ 2 (D^mm&ii^Tm-^^ 20 

(II) t?«^HS3§=Si^S-efc5Ci:*s*f4Lv\ 
[<k6l 

-Sk^ (ID : 
— Ar^'-4CH2-4hAr2' — 

({i-L. n. p' S:U«q' »10~5;!)^e>il»i*i.«)Slg:-C 
feij. Ar' &t;5Ar2 (i2V->»C|^— (D^U<J±*/i5 30 

[0 0 7 41 ^^-w-v-fi^fl^iasr^-g-rs^ai 

-vt Lrco±i2^2©3f#:KS(0«jg»i. ±f5-fls:S: 

(II) iC*3^^r, Ar' S.TJ?Ar2 AS*iejfecc>t<0 (0!l 
hS:®2(03?«;K'ft:^ifel::*JV^-Cfcl«^-*5Brtgtt*s 

[0 0 7 51 ±m&^^ty'7~V'>mmm-±. ±mm2 

v\ 

[0 0 7 61 :^^m(7>mis.xfm2<D-y7-i^>mmw 

•5. SElcr©zkB6SSr#i-57 7-^i^^*«tSr;^/i'* so 
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[0 0 7 7] ±m\^tz:^%m<OfBlR.XJ'm2<Dyo h>' 

[0 0 7 8] ^^m(Om 1 (0»lit;^ffilcS':3VN 

TW^^vSyTW/— /wSr06 (A) dftlB&H^i-SJ: 
5t-» i£jKL.-^ofc7 9 ^y-zw^J-^ (E 

[0 0 7 9] 7 m^t-ime 
(B) lc*i-<t 5'i«Sc<o;^/u*>'IISr^o77— i':^ 

[0 0 8 0] ^^S^c^r/o h^'^^ttcDSfSi 

<, m^-T^^i^it. —OH. — OSO3H. —coo 
H, — SOsHSlTJ^OPO (OH) 2 J; 9 al«tt5»t? 

[0 0 8 1] $tfc, J(!:^?^T'»47 7 i^y— /I'^^^t^Sr 

LTS^-r-Sfc*. — ow:7 7— ^>^J-^-t'lc#<oo 

HS. s 03 HmRxfyxct^mm'^m^mmm^<Dy' 

n h>'ft?Sltt<DS^*Ai--5^i:;65r-t5i:plc;5:!J, 

T-a hi^e*^*«:^n h:^(o^m-^-f h<ot^m^tL<o(D 

[0 0 8 2] -fn Y>&m.\i.. *ifeSlC#;t-C 

it. J: tJ^^ti'iS, 

[0 0 8 3] •7=7—\^>'^^^(oim.wti<n>mm.^^ 

2<r>y 7~\^^^Wm^<r) i.o\^-&%{cf^^hVLi~<> 

[0 0 8 41 1 3Z.t4^ 2 (D:/n h V^^^t^ 

(*^?gwmi&o:i5 2(?37 7-u>fl«^*:) 

[0 0 8 5] ISHSi. ^2ffii:. r;ixe>cD 

5. 
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[0 0 8 71 ^(Dm^. yuh^^mmmw&^i^^^ 

[0 0 8 8] Jl^T. *Sfi^l-±l5>^^-l^>^m^^*^C>;^ 
[0 0 8 9] ^£D^3|sfmm^^:7^n h v-e^fi E! 7 

. [009 0] g| 8 fi. 1 X(i^ 2 h 

[00 9 1] :i(Omnnmn. «iK2 a^-C^S a 

wtto^^s (^SJisi-^xr^Tjc^ffi) 2Rxj^iEm mmm) 

[0 0 9 2] ffiffl^t-ll. A1g2ffi!|-efi«AP 1 2;&^e> 
:5o ) ^^hmm^ti^o (H2) 14dSifEKl5S: 

i&u, -tr-c^APi 6;5i^ib«iLB&i 7 \cm^^nxmn 
[009 3] i!)^ii)^^m^(omnmm\t. b >^mu 

l-e>^o h>^d5^ISboo:ail2fi!l:^^<bW^^tv5:7'n 
[0 0 9 4] ;^?:Jb\ 2 h 

K<DJifep{l^SriSflgT*t5o rtblc*tbT2^^^co^l CO 

SCtlcJcoT. aSffi<o+5>/j::/o hxe^lfPSr^^^T- 
[0 0 9 5] ^^3?^Ji:LT^£ffl'5rtg/c^^S55"•^ 
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ti> 2 oss%£JLTi-aix.6o 2omA%^m^ 

[0 0 9 6] z(DX^t^m^<D^^ yy 

uvtimnmcyy-'i^>mmf^<o:^^^(bfj:^^x2 

[0 0 9 7] \.ti^h. yy — iy>mmi^^%Si(Dm^tm 

mm (m^\^mn3oo (im&sT) ^LT^v^^r^^5 

[0 0 9 8] /<^4b\ bXti. 

[0 0 9 9] ^-f. Tjf y "77V:^nrc^i/>':65^?^UV>cO 

ia^ftfi:> 3S4%JmT. &^U<f:iO. 5-1. 5S 
*%^/>fiT*i"^. ^JK(^J5^tiaim. 100/2m;«)>b 
1 fim^X*tM< X^^o 

[0 1 0 01 TKy >^^>'<kif^yT'>"^^y 
m^^^^:^^ v-y^M^nmrnhfi^t-hx^^. 

w(0^'a^oiE'g^fiJi5'-'l 5SS:%^?5ffiiai:i"^^^Jd^J^ 
[0101] :7/w;^ani^v:/icii:ci:. y :7^y{k 

[0 10 2] i^^m(o^yy—'^>M^^i^^^'^^\^^^ 

[0103] m 1 2 tCji, *^^;$5ig^ pJtg/j^TK^-S 

mm2 \ t^nM2 2 bt^n\^uw^f\^. :if\^h(o^m 

y^yx2i^ mmMW) tg2 4a^. ^^07L2 5Sr 
^ttfc7^:7P^^IS2 4 b i:-Ci*^ai^. :ikit:Sr#/wh2 
6 a, 2 6 b&T/-:^^ h 2 7 a. 2 7 b t^l J: !9 
50 t<D-C% «-ffi;5>ib^ePlC7K3R«iy-K2 8 a. SSLffiy 
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[0104] *fc. mis \C7jk'tm^it^'f^<^ 
:^Sil^lt<*^3 2S:^ttfciEfii3 3 (:^y^mm) t(Dm 

3 3j^. ■fttx.\ii^^^:^-:r^>^nm\^mn$^tzUP^ 

3 5 tcj; t? S:&stLTv>5o r (OS^ik^x^'^-Y 
jE«3 3{Ml;i7K55^SrflF^t$itT. ^«S^^f 5 r 

So 

[01051 014 tc^i-«»Yfc;^T^/^>r ;^fi. 

fflv>^ttSo r(?5«M>ft:^7^^^^;^>bA^3 8(7) 

^iffl<?:IE®4 Oc;5i51^i^^(DBIP«^Ji. ;^f;^^:y h 4 2 tc^ 

[0106] bfcm 1 2 --m 1 4 ^DV^-rttcOffl:^>ft: 
[0 10 7] 

[0 10 8] <y^xn/f>^^t'7'7 — l^>^ (D^^ 
1>:Z(D^}$.\^. (Paul R. Birkett et al . . Natu 40 

re 1992,357.479) LTfT/<Co 

[0 10 9] — W>^^>^ (Ceo) tMM (Br2) 

I Ria):^S:ffoyhi:r^. ±IB:^ifc^C:^^?nTV^5C60 
B reOI R:^-<^ h/ut lit^— ifeL. roS^S*^^ 
:65i6tjifee-efc5:e:{k:77-V->^' (Ceo B re) tmW 

[0 110] <y=7 — u>mm^ ' ^V^m<t:79 — u 
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(Ceo B re) Sr. o -i^^ a a^^-if (ODCB) 

mmTXTkmtm (NaOH) ^s/s^?-^. 

7Kj^{k:7^-ix>' (ceo (OH) e) 

[0 111] <yy-u:ymmi^mM^i-y hcommi 
>ik\c^ ±fas/S'C»fctt;rci:7^i^y-/vo«&*9 om 

[0 1121 <>'^^>$^>{^i:7^-u^' (mmm (o^^ 

2>Z,(D'^m^. X^ (Olga V. Boltalina et al., J. 
Chem. Soc. Perkin Trans. 2,1998.649) ^##1^1 UT 

[0 113] :7^— Ix^^^J-^ (Ceo) 2 5mg i:MnF 
3 I 2 Onie(Dm^^^=^^y^/^W (S$ 3 OmmXli: 

^$^V^■t?. T/l-^^^^SrffifcUTO. SmbarcDffi;^ 
{CU. 3 0 5>f^'X?3 5 0^^-eJP^b. r(^?aS^2 4 

I Rffiy^^^Tofc^;i;E). ±f^:^cSfe^c^^tbTv^5C6o 

6?JifeHTfc5. (CeoFae) tmW^ 

tLfz mm 3 0 %) o 

[0 114] <:7^-l/>'K^<^ : :^V7i^mtV'y'-U 
l^<D^0.2>±^(Oy yityy — Uly (Ceo Fas) ^± 

^;Si-S4f y *^^b:7^-i^>^ (:7^w/-/^) (Ceo 
(OH) 36) ^mtzo. 

[0 115] Kyy-i^i^mmwmm^^^i/ v<omm,2 

[0 1161 <yy-\^i^mm^'mm:A^M=^:^'r;\- 

(^^^^y^'r/Ht) <D^^3>:i(D^^}^. (Chian 
g.L.Y. ;Wang.L.Y. ;Swirczewski . J.W. :Soled, S. ;Camero 
n. S.J. Org. Chem. 1994. 59. 3960) Sr##i;i LTtr/jTo 

[0 117] ±myy—i^>mmt^(D^^ixmhnfz 

yyuy —/i^(DB^ 1 g 6 0 m 1 (0^ffi«it®g^'{cg:T 
smtcrSiS#ffl^T-C3 0ffflfflS}$b:^o mhtvit 
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r±h='hV/>(02 : lii'g^JS!-C2ll]j5fci^bfc^. 4 0 

(Ceo (0SO3H) 6) x-h^k^ mmx^fzo 
[0 1181 <yy-u>m^^i^'^^:^^=^^y"^^^ 
M^^^y h(7)K3t3 >r<07j^y 7KS^>fb;>^^— v^^^SSKtK 10 
m^^'r /\^(Oi^^7 Omsi:t^. iilS 1 5 mm<OR?^ 

;iO^c0>^l^;^JEr:i*>j7 t o n/cm2-efcofco 

[0 119] <'yy—i^>'m^i^'B^7i<^^=^:^y"^^ 

[0 12 0] <:7^--u>m^^ ' ^^yi<^^^^'r/i-M 
±|acD7K!; ;5ic^>fh::7^ — l/>-<D3|S&^8 Omg ^<i: . 

[0121] <y^u^>ityy-\^> mmm <o^^ 

3 > :i cD-a^J^Sili. :X:Sfc (Paul R. Birkett et al.. J. C 
hem. Soc. Chem. Commun. . 1995 .683) S:##^^:Ur^To 

[0 12 2] f^iS^^^-fef^-e Om 1 ^\z.y'7 — u>j^^ 

(Ceo) S:4 6. 6mg-&tf^«Sl::. «;jS-<:^-g>^ 5 m 
1 *tC3!?*-i&{k«fel 5 OmgSr-ttP^JKSr^PU 

0. 7mgS:Si-J:5l-. iSJETTN ^*b^o ^^'fe 
Sr^>-i5^>--Ci5fc}tb. iSfe?^^. 6 0*C*-eiD^LfCo iE 
;^SrO. 1 mmH gi-Ci^ffiUT. 5 ^r^^-^e^^^jaSSr^S: 

[0 12 3] »e>ixyt*^ft(OFT- I RaiJ5£«rffofct 
±faXfifttC:^§tlTV>;5C60 C 1 6<7) I r;^-<^ 

— (Ceo C Is) tflSiS^ttyiio 

[0 12 4] <:7^-l^i^®|g|«:<7>^^5>#C>Jxfc± 
|a>^Nny>'{k::7 7 — w-v- (CeoCle) Sr. ^taT-C. so 
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(AICI3) <^#&T. o-v^^nn^ 
-y^-y (ODCB) ^Xy=r,/--;V (CeHsOH) tR 

iS^?^> ^(Di^Sktx.xy'y-x^^'mm^c^Q (C6H4 

OH) 5C13?.ttC6o (C6H4OH) 6Sr#fCo 
[0 12 5] <:7 7-l->'IS#ff«im^V':y h^^aSatS 
>j5ci;i, r(D:77-ix>'|S«fls(O)|S&*9 0mgSri:l9. 
H^i 5mmon?^^i-'>y h)t^lc;^^6i: 5^-^:^:^^^R]-- 
fCo htiS^^;6S^3 0 0 ^i:^n>--e. 
[0 12 6] <:7^ — u>-^^<*: : ^B&Tk^^^^T^/l^ 

#fc>^^-V^V^*^f5:C6o (C6H4OH) sC 1 Xt^C 
60 (C6H4OH) 6lc^Mttt^^*ox.> :7^-u^^p^ 

:7^— i/>-^^{^K®?7K^^:^x/uC6Q (C6H4OSO 
3H) 5CIXHC60 (C6H4OSO3H) 5:^mhtitio 
[0 12 7] <yy-'i^>'W^f^'^Wt:^M^y^'r/i-^ 

y^'r/\-(Ol^M7 OnxQ^t^ ^ U^l Smm(DP]J^^U 
[0 12 8] <>^T-l^>'lf^fls:t^'a^^7 >±l5^^ny 

:^{t: yy-\y >^mmi^(0^^ 5 -e# ^ nfc/N n y :7 
^ — uzy (CeoCle) Sr. ^mTT. 
(AICI3) Ofip^ET. o-v?iJ^nn-<>--^>' (OD 
CB) »t>-ei^>^/^t^/^/^ (C6H4 (OH) 2) ^^/S 
^^'t. ^(Df^^i:l.Xyy—ly>m^^i^Cm (CeH 
4 (OH) 2) sClJ^f^Ceo (C6H4 (OH) 2) e Sr# 

[0 12 9] <yy-i->mmi^mM^^y h(Dmm7 

SSI 5mm(DH^"^i^^-y ht^tC7i;5<J:5lc— :^:;&fp]->. 
o:7'u;^Sr^foyi:o r<?D0*6o:;'w;^JE(tJKi7 Vi^Xcm 

iTcc ^O-^l^^' Mi®^:65*t33 0 0 ^:J^n^^-e. rttSr 

[0 13 0] <:7^ — UV^zgff : ^g?7k^:3i;;^^/W 
(^zii;7;x/W{b) <D'g'^8>77 7-W:/^#ft:<D'a^^6 
T-»fc:7 7-V>^«»«^C60 (C6H4 (OH) 2) 5CI 
XftCeo (C6H4 (OH) 2) 6l-5lffieSKS:JP;t. yy 
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6H4 (OSO3H) 2) sClXfiCeo (C6H4 (OSO3 

H) 2) 6;65^|.^^^fCo 

[0 13 1] <:7 7-l^:^M^^^^fift^*^^;^"x/^liA 

[0 13 2] <>^M3>$^^^{k>^^— i^v mmi^) o^j* 

4 >:7^— (Ceo) 1. 76g (2. 44 5X 
10-3mol) ^CoFalO. 9g (9. 405X1 
0-2moK 38. 5eq. ) RXIN i 3|!& (N i 1 a c 

0 . 3-7 fim) 4. 29g (7. 3X10 2 m 
o 1) t^\c^^yi^:^KXnV^V. m^tifcm^f^i::^ 

:^'T:y\^:^ h J: o T«^^^VS: Ji^^S&JJiS:^ 3 m 

^m(0^\^WLW\^. Hm^^XO, 0 5mb a r ^r-i^H 

3B#P^P^T*2 9 Ot: (1 . sr/min) ^-C*Dfgi 
UfCo 2 8 Ot:*"e]^byt?>. 8 Omb a r (OT/^=rf^>^ 
HSr^AL/Co »:v^-Tr. ?g.a;i5 2 9 0*C^-T?^Ufc^. 
^^ICl^/m i n(DfJj^T*3 5 0 "C^ r*_h# ^iirfCo 

^: Ceo F40-44 ^®t«9ab:rco -blBSJJ^^^^f-i. «fe 

1. 38 g (ltX^3 7. 2%) Xh^fto 

[0 13 3] :z<Dit^m(DS^^S^m^noitUSki:SlT 

Mass h/l-{MALDI-T0F.4-l: Kn v'^tv^^g^,^ 

:^7^>f :/^— K) : 1537. 6 (Ceo F43 ) . 1518. 5 (Ceo F42 ) . 149 
9 . 6 (Ceo F41 ) . 1 46 1 . 5 (Cs 0 F39 ) . 1423 . 5 (Ceo F37 ) . 1385 . 6 (C 
60 F35 ) . 40 
IR h/V'(KBr) :1621w, 1166. 3(vs. (C-F)). 1134. 

l(vs. (C-F)). 877. l(w). 571.1(w).595.1(w). 
UV/Vis K) : 325 (sh) 

[0 13 4] <>^^-l^>'^^(zt:(D'8^^9 >_hfB/>ny 

40-44 ( 1 . 3 7 X 1 0-3 mo 1 ) S:Jj<2/^;^(04'tCT 
Na2S03 7. 6 5 g (4 6eq, ) hMZTT JVzil/CD 
#ftT. ^-/W^/^T*6 0^Pfl^*&#U^::t:i5> :^ ^ 
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S (Mitsubishi Chemical America Inc.. Daion iJ^^ 

l^^WSilt SKIB. ;^7^AS$^30cm) ^aUfc^. * 

(D^t^^Ceo (SO3H) nF« (n = 5'-7. m:tt£ 
6. mJtlO-'2 0. m:^\if^l5) Tbmbtl. w<D^ 
^^^:t4/u:r^:y':r\^X^ r ft L fee 

[0 13 5] ±ffi#e>ttyhC6o (SO3H) nFo 

Sr. «?y;ttf7k®&{b%» (NaOH^) ^Mlc^/SS-^. :7 . 

bT(^C6o (SO3H) „ (OH) mS: 
^ tr*^. ^fchlSCeo (SO3H) n (O 
H) n.Sr^:^'7^/Wl::b-C:7^ — u>-^#<^i: UTf^Cso 
(SO3H) „ (OSO3H) ./jr^Sr^j^i-^;!^ t pItB 

[0 13 6] <:7^-V>^^^ff^^-<l/-/ hoiSat9 

[0 13 7] <m^it'yy—i->'mmw(D^^io>y^ 

>fb:7^ — i/>-C6o c 1 12 ^^'^y— (C6H4OH) R 

xf}f^:s^=^/\^t/u4 :^mmm (ai c 13) o^^r. 

m'g'^k;:7 7-u>'^^^^s (Ceo (C6H4OH) aSr^fit 

[0 13 81 <it«<^x^^-u>'®^-<p'5/ v(Dmm> 

[0 13 91 <i:tmi<Oyi^V:i<mityy — i-><0^}&>it 
^(OtLt>. ^i&^<i^^(D^^-)j^ (Long Y.Chiang et al. 
J. Org. Chem. 1994.59,3960) ^;lS-:5V^T. C7oS:*5Jl5 
yo-g-tfCeo/Cro ^ y-Ul^m^m(Ol^^2 g ^^MgE 
®^3 Om ll^tcSb^ m^m^m^^X^ 7X:^K^^t^t^ 
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mi^mx*2\B}9c^\^tiht. 4 ot:i^:Tj*iEJt>-ce;ift* 

-^fco r<^K:fil^«r6 Om 1 (?5>r:^->^5f^7K'f» 

irr^. _blE5:Sfc^c^^^^TV^-5C6o (OH) 12 COIR 

U> (Ceo (OH) 12) t^m^tlito 
[0 14 0] <it^(D:^V7i<^mit'7y — U-^mM'^l^y 

-C. wtt^itfe^J2 0-^i/ry LfCo 20 
[0 14 11 <€'*J£^(l*?i:t/tt;I^^J-e#fc-<i^^y h(0 
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